Cytochrome P450 catalyzed covalent binding of methoxychlor to rat hepatic, microsomal iodothyronine 5'-monodeiodinase, type I: does exposure to methoxychlor disrupt thyroid hormone metabolism?
The insecticide methoxychlor is estrogenic in birds and mammals and interferes with sexual development and reproduction, but it is not known whether this toxicity is due solely to its estrogenicity. We now have found that during hepatic, microsomal metabolism of [ring-14C]- or [3H-OCH3]methoxychlor, their metabolite primarily binds to iodothyronine 5'-monodeiodinase, type I (5'-ID1). The purified, radiolabeled protein reacted with antibodies against protein disulfide isomerase, isoform Q5, which is highly homologous to 5'-ID1. Sequencing of the radiolabeled tryptic peptide indicated that methoxychlor bound to cysteine 372 or 375 or to lysine 376 of 5'-ID1. Treatment of rats with methoxychlor for 4 days decreased hepatic, microsomal 5'-ID1 activity from 2.94 to 2.20 nmol/min-mg prot (P < 0.02). Since 5'-ID1 catalyzes thyroxine conversion to the biologically active triiodothyronine, these data suggest that methoxychlor may interfere with thyroid hormone metabolism. This may be an additional factor in its environmental toxicity.